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[57] ABSTRACT 

A remote control receiver which can be **taught" to 
recognize a remote control signal from any of a plural- 
ity of remote control receivers as its control signal. For 
this purpose, the transmitting code and the carrier of a 
remote control signal are analyzed and the transmitting 
code is stored in connection with the instruction con- 
tent during a learning mode. Then, during normal oper- 
ation, a received remote control signal is filtered by a 
band pass filter in which the filter band is set in accor- 
dance with the carrier of the remote control signal 
stored during the learning mode. The filtered signal is 
then decrypted with reference to the stored transmit- 
ting code, thereby permitting receipt of the remote 
control signal transmitted from a heterogeneous remote 
control transmitter. In this manner, the remote control 
receiver may be "taught" to respond to commands from 
a remote control transmitter the user is accustomed to 
using. 

3 Claims, 2 Drawing Sheets 
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band pass filter means having a filter band set in ac- 

LEARNING-FUNCTIONAUZED REMOTE cordance with the carrier of the remote control signal 

CONTROL RECEIVER analyzed by the signal analyzing means in the learning 

mode; and 

BACKGROUND OF THE INVENTION 5 decryption means for decrypting a remote control 

1. Field of the Invention signal transmitted in an operation mode in accordance 
The present invention relates to a remote control ^ the Masmitting code stored in the storage means 

receiver having a learning function for responding to a dunn S L ? learmn * mode - 

wide variety of remote control transmitters. 131 mvenUon 50 arranged, the transmitting code 

2. Description of the Prior Art 10 and the earner of the remote control signal are ana- 
The great majority of home electric appliances today ly f*> f" 1 . t™? 5 ™""^ code is stored in connection 

are constructed so as to be remotely controlled by re- ^traction content dunng a learning mode, 

mote control transmitters. There is, however, a problem remote control signal filtered by the band pass filter 

in such systems in that the signal codes of products means fflter ^ f tm accordance with the 

offered by the same maker are not unified depending on 15 ^ arner of ^ iemot *. ^V? 1 "f" 1 15 *** decrypted 
the type of appliance. To overcome such a problem, a durmg non ^ reference *> ^ transm ! t - 

leariimg-functionalized remote control transmitter has COde . ™ means ? th ?* y P*™'" 

been proposed in which all kinds of operational objects T* 'TF ° f rCm0te + COntrol 
can be remotely controlled by use of aVommon remote , ft *° m * i^STf^' t ^^T^ tra f mitter -, The 
control transniitterirrespectiveofmeinakerorthetype 20 ^ * • ^f" * e "^ote control re- 
ef remote control object * to operate at the earner fre- 

A conventional leammg.f^ctioiialized remote con- quency of a preferred remote cwrtrtI transmitter - 
trol transmitter 1 is depicted in FIG. 1, This transmitter BRIEF DESCRIPTION OF THE DRAWINGS 
is capable of learning remote control signals of a plural- „ « • n . , M1 _ . 

ity of remote control transmitting uniSTthrou^h 2 n> 25 J™L « f . „^ ^ "^fT* one 

™u A-cc * i \_ . ~T example of a prior art learning-functionalized remote 

each having a different transmitting code, by relating a t^^tier wuuiuu^cu rcmuie 

earner and transmitting code to the instruction content j^n, u eB U i~a j- •« A . 

f _ 0 . ^ t\. , . . - . , , FIG. 2 is a circuit block diagram illustrating an em- 
tor every signal. Once the learning is finished, the re- u~a: * ~c ~ 1 • * ^ , * , 

j % . , * w**, v**w *w oodiment of a learnme-functionalized remote control 

mote control signals corresponding to the necessary ™ * ®_ l , lc wnirui 

. . ^ z~ TT 6 . licwcaaoiy 30 receiver according to the present invention: and 

instructions are transmitted to objective appliances 3i Tar * :„ « t * ^ , 7 . 

transmitting units 2\ to 2„. In other words, all remote 

control transmitting signals are transmitted by the trans- DETAILED DESCRIPTION OF THE 

mitter I to control the objective appliances 3i to 3«. 35 PREFERRED EMBODIMENT 

t.^f^i g ;^ Cti T aliZe ? re ? 0tC ta ° m ^ embodiment of the present invention will herein- 

S \ I ^'T T'T" 8 ? J™""" * described Terence to FIGS. 2 and 3. 

* IS? 5 mte ?T« p ^ of remo * FIGS. 2 and 3 are a circuit block diagram illustrating 

control transmitting units 2i to 2 n having different signal one embodiment of a le^g-functio^zed remotf 

codes and unitizing these functions into one. There 40 control receiver according to the present invention and 

arises, however a problem in which an operational m explanatory flowchart showing [the learning function 

mistake peculiar to the transition often takes place when thereof 

a particular remote control transmitting unit which the ^ FIG. 2, a learning-functionalized remote control 

user is accustomed to is changed over to the remote receiver 11 is shown which has been developed on the 

control tansmitter 1 having a learning function. 45 assumption that this receiver 11 may be incorporated 

Namely, because all the electnc appliances for domestic mto all kinds of home electric appliances defined as 

to ^ remotd y controlled. The remote control 
transmitter 1 of FIG. 1, it is absolutely necessary to receiver 11 has a learning function for any type of trans- 
prepare a large number of keys for inputting the instruc- mitting code regardless of the type of remote control 
ttons. Also, where some keys are provided with addi- 50 transmitting units 2 X to 2 n provided on the transmission 
tional functions to miniaturize the keyboard, extra key side. The essential parts of this learning-functionalized 
operations such as selection of the functions by use of a remote control receiver 11 are a signal analyzing circuit 
function change-over key are needed in addition to 12 required to effect the learning process, a storage 
ordinary key operations. Hence, much time is required circuit 13, a band pass filter 14 needed after effecting the 
untd the user becomes well accustomed to such key- 55 learning process and a decryption circuit 15. 
operations. The signal analyzing circuit 12 consists of a light 

SUMMARY OF THE INVENTION receiving element 12a for receiving the remote control 

. signal, carrier judging circuit 12c connected to an am- 

A learmng-functionalized remote control receiver plifying circuit 12b which amplifies the received output, 
according to the present invention for obviating the 60 and a transmitting code judging circuit 12* In this 
above-described problems comprises: embodiment, the remote control signal uses infrared- 

signal analyzing means for receiving a remote control rays of light in which carriers of 34 kHz to 40 KHz are 
signal and analyzing its carrier and transmitting code in amplitude-modulated by pulse width-modulated (PWM) 
a learning mode; signals that , are pulsewidth-modulated in conformity 

storage means for storing the transmitting code of the 65 with the transmitting code. In general, the carrier fre- 
remote control signal analyzed by the signal analyzing quency and the transmitting code differ depending upon 
means in connection with the content of an instruction the remote control transmitting units 2\ to 2„. The stor- 
of the remote control signal during the learning mode; age circuit 13 serves to store the transmitting code of 
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the remote control signal analyzed by the signal analyz- 
ing circuit 12 in accordance with its instruction content. 

The band pass Miter 14, on the other hand, is con- 
nected to a light receiving element 16 for receiving the 
remote control signal via an amplifying circuit 17 which 
amplifies the receiver output. In this embodiment, band 
pass filter circuits 14a 146 and 14c are provided having 
filter bands adaptive to three kinds of carrier frequen- 
cies of 34 kHz, 36 kHz and 38 kHz and are alternatively 
selected by a change-over switch 14d changed over by 
a judging output of the carrier judging circuit 12c The 
decryption circuit 15 decrypts the remote control in- 
struction defined by the remote control signal by com- 
paring the remote control signal filtered by the band 
pass filter 14 to the transmitting code stored in the stor- 
age circuit 13. 

The operation of the circuit of FIG. 2 will now be 
described in conjunction with the flow chart of FIG. 3. 
The description will be focused on the operation of 
causing the learning-functionalized remote control re- 
ceiver 11 to learn the transmitting code of a remote 
control transmitting unit 2k having an unjudged trans- 
mitting code. 

As shown in step (101), the learning-functionalized 
remote control receiver 11 is at first changed over to a 
learning mode. At step (102), the exclusive-use remote 
control transmitting unit 2n then transmits a particular 
remote control signal to an objective appliance incorpo- 
rating the remote control receiver 11. The remote con- 
trol signal at that time is received by the light receiving 
element 16. Subsequently, the remote control signal 
passes through the band pass filter 14 having the filter 
band adjusted to the exclusive-use remote control trans- 
mitting unit 2n and is then transmitted to the decryption 
circuit 15. The instruction content decrypted by the 
decryption circuit 15 is then stored in the storage circuit 
13 in step (103). Next, the remote control transmitting 
unit 2k that is to be used for general purposes as a substi- 
tute for the exclusive-use remote control transmitting 
unit 2n is directed to the learning-functionalized remote 
control transmitter 11, and, as shown in step (104), a 
remote control signal having the same instruction con- 
tent as that of the signal transmitted by the exclusive-use 
remote control transmitting unit 2n is transmitted. 

The thus transmitted remote control signal is re- 
ceived by the light receiving element 12a and under- 
goes analyses by the carrier judging circuit 12c and by 
the transmitting code judging circuit 12a* provided in 
the signal analyzing circuit 12 in step (105). The carrier 
frequency and the transmitting code are thus judged, 
and the transmitting code is stored in the storage circuit 
13 in step (106), at a position corresponding to the 
stored instruction content when operating the exclu- 
sive-use remote control transmitting unit In as de- 
scribed above. 

Subsequent to this step, there is repeated an operation 
of causing the remote control receiver 11 to learn some 
necessary functions selected among the functions of the 
exclusive-use remote control transmitting unit 2n by 
relating to the operation of the substitute remote control 
transmitting unit 2k each time one of the functions is 
transmitted. Just when completing the learning process, 
the learning mode is released. In step (107) it is then 
judged whether the learning mode has been released, 
and in step (108), where the judgment result of the 
judging step (107) is received, the change-over switch 
14a* is controlled to alternatively select any one of the 
band pass filter circuits 14a through 14c where the filter 



band includes a carrier frequency judged by the carrier 
judging circuit 12c Consequently, only the substitute 
remote control transmitting unit 2k which substitutes 
for the exclusive-use remote control transmitting unit 
5 2n effectively functions with respect to the remote con- 
trol receiver 11. 

Similarly, the above-mentioned learning operation is 
effected on the learning-functionalized remote control 
receivers incorporated into the appliances, whereby it is 
10 possible to change the substitute remote control trans- 
mitting unit 2k to which the user is well accustomed 
into a remote control transmitting unit used for general 
purpose. More specifically, the remote control signal 
transmitted from the substitute remote control transmit- 
15 ting unit 2k which has been adapted for general purpose 
use is, as shown in step (109), fed via the light receiving 
element 16 and the amplifying circuit 17 to the band 
pass filter 14. After passing through the predetermined 
band pass filter circuits 14a to 14c which have previ- 
20 ously been alternatively selected, the remote control 
signal is supplied to the decryption circuit 15. Then, as 
shown in step (110), the decryption circuit 15 decrypts 
the instruction content on the basis of a corresponding 
relation between the transmitting code stored in the 
25 storage circuit 13 and the remote control instruction. A 
command based on the decrypted result can be issued as 
if receiving it from the exclusive-use remote control 
transmitting unit 2rt 
As explained earlier, the learning-functionalized re- 
30 mote control receiver 11 is arranged such that the signal 
analyzing circuit 12 analyzes the transmitting code and 
the carrier of the remote control signal in the learning 
mode; the storage circuit 13 stores a pair of the instruc- 
tion content and the transmitting code; and the remote 
35 control signal which is filtered by the band pass filter 14 
in which the filter band is set in accordance with the 
carrier of the remote control signal is decrypted by the 
decryption circuit 15 with reference to the transmitting 
code stored in the storage circuit 13. Because of this 
40 arangement, even in the case of a heterogeneous remote 
control transmitting unit 2k for transmitting a remote 
control signal the transmitting code and the carrier of 
which are different from those in the exclusive-use re- 
mote control transmitter unit 2/i, the substitution of an 
45 arbitrary remote control transmitting unit 2n is practica- 
ble by imparting the results of analysis given by the 
signal analyzing circuit 12 to the band pass filter 14 and 
to the storage circuit 13. By virtue of utilization of the 
learning function on the receiving side of the remote 
50 control signal, it is thus possible to remotely control 
heterogeneous appliances having different signal code 
systems by making use of the remote control transmit- 
ting unit 2k to which the user is most accustomed, even 
when preparing no particular remote control transmit- 
55 ting unit for a general purpose. 

Although a single exemplary embodiment of the in- 
vention is described in detail above, those skilled in the 
art will readily appreciate that many modifications are 
possible in the exemplary embodiment without materi- 
60 ally departing form the novel teachings and advantages 
of the invention. All such modifications are intended to 
be included within the scope of the invention a defined 
in the following claims. 
I claim: 

65 1. A learning-functionaiized remote control receiver, 
comprising: 

signal analyzing means for receiving a remote control 
signal and determining its carrier and transmitting 
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code in a learning mode of said remote control 
receiver; 

storage means for storing during the learning mode 
the transmitting code of said remote control signal 
determined by said signal analyzing means in con- 5 
nection with the content of an instruction of said 
analyzed remote control signal; 

band pass filter means having a filter band set in ac- 
cordance with the determined carrier of said ana- 
lyzed remote control signal in said learning mode; 10 
and 

decryption means for decrypting a remote control 
signal transmitted in an operation mode of said 
remote control receiver in accordance with the ^ 
transmitting code stored in said storage means dur- 
ing said learning mode. 

2. A method of teaching a leanimg-runctionalized 
remote control receiver the transmitting code of a re- 
mote control transmitting unit, comprising the steps of: 20 

selecting a learning mode of the learning-functional- 
ized remote control receiver; transmitting a first 
remote control signal from said remote control 
transmitting unit to said leaniing-functionalized 
remote control receiver; 25 

decrypting an instruction content of said first remote 
control signal; 



6 

storing said instruction content in storage means of 
said learning-functionalized remote control re- 
ceiver, 

transmitting a second remote control signal from a 
further remote control transmitting unit having the 
same instruction content as said first remote con- 
trol signal; 

analyzing said second remote control signal for its 

transmission code; 
storing the transmission code of said second remote 
control signal in said storage means at a location 
corresponding to said stored instruction content of 
said first remote control signal; and 
releasing said learning mode, 
wherein the instruction contents of remote control 
signals subsequently received by said learning- 
functionalized remote control receiver are de- 
crypted on the basis of a relationship between the 
transmission code of said second remote control 
signal stored in said storage means. 
3. The teaching method of claim 2, comprising the 
further step of selectively band pass filtering said sec- 
ond remote control signal from said further remote 
control transmitting unit in accordance with a carrier 
frequency of said first remote control signal from said 
remote control transmitting unit 
♦ * * ♦ * 
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